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Supplementary Figure 1: Metagene and gene signature selection
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Supplementary Figure 1: Metagene and gene signature selection. a) Hierarchical
clustering of pre-treatment gene expression data from ER-negative tumors of patients
who did not achieve pCR following NAC in study EORTC10994. b) Hierarchical clus-
tering of the EORTC10994 data using the 354 most differentially expressed probesets
(P<0.01) between the two most prominent clusters from (a) (CLUSTER signature). c¢)
Hierarchical clustering of the ICBP50 panel of breast cancer cell lines annotated by
molecular subtype as reported by Neve et al. ' using the 354-probeset CLUSTER sig-
nature. Annotation of subtypes: NA, not available; BA, basal-like group A; BB, basal-
like group B; L, luminal.



Supplementary Figure 2: Quality control and normalization of the
Nanostring nCounter data
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Supplementary Figure 2: Quality control and normalization of the Nanostring nCounter
data. a-d) Individual plots of RNA fragment counts of the 49 samples. Plots were gen-
erated using an Agilent Bioanalyzer. e) RNA quantification of fragments >100 nucleo-
tides by Agilent Bioanalyzer smear analysis was performed in order to estimate ap-
proximate loading conditions for Nanostring analysis. f) Plot of the inter-replicate
Nanostring correlations from the 49 patient samples g) Correlation matrix for the raw
RNA counts for the 7 pre-selected normalization genes across all 49 samples. Inter-
gene correlations ranged from 0.12 to 0.82 for all gene-pairs.



Supplementary Figure 3: Digital quantification of gene expression in
FFPE tumors generates robust measurements of univariate parameters
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Supplementary Figure 3: Digital quantification of gene expression in FFPE tumors
generates robust measurements of univariate parameters. a-c) Plots of log2 normal-
ized Nanostring transcript counts according to the clinical ER, PR, and HERZ2 status.
P-values represent the results of a two-sample t-test. d-f) Receiver-operator charac-
teristic (ROC) based on a logistic regression model to predict binary (+/-) clinical re-
ceptor status using Nanostring gene expression for ER, PR, and HER2. AUC is calcu-
lated based on the area under the (1-specificity) - sensitivity curve. g) Correlation of
normalized log2 RNA transcript counts for MKI67 versus percentage of tumor cells
staining positive for Ki67 by IHC.



Supplementary Figure 4: The CLUSTER gene signature encodes
elements of proliferation, grade and prognosis.
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Supplementary Figure 4: The CLUSTER gene signature encodes elements of prolifer-
ation, grade and prognosis. a) Heatmap of the CLUSTER gene signature in 49 post-
NAC residual tumors, as assayed by Nanostring. Samples are arranged according to
increasing Ki67 staining by IHC. b) Correlation of a composite score for the CLUSTER
signature versus the Ki67 score. ¢) Association of the composite score for the CLUS-
TER signature versus clinical grade in the post-treatment (surgical) specimen. A t-test
was used to compare grade 2 and grade 3; *** P<0.001. d) Association of the compo-
site score for the CLUSTER signature versus post-treatment (surgical) mitotic index. A
Bonferonni post-hoc test was used to make multiple comparisons among the groups; *
P<0.05, *** P<0.001. e) Association of the composite score for the CLUSTER signa-
ture versus molecular subtype as determined by hierarchical clustering (Fig. 1c)



Supplementary Figure 5: Predictive metagene signatures and associations
with Ki67
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Supplementary Figure 5: Predictive metagene signatures and associations with Ki67.
a-c) Associations of the Z-scores for the 3 previously published gene signatures/
metagenes (CHEMO, STROMAL_META, and WNT/METS) with post-NAC Ki67
score. Pearson’s correlation coefficients were calculated and the association was
tested by ANOVA. d) Association of the recreated (see supplementary methods)
OncotypeDx Recurrence Score (RS) stratification groups versus percentage of tumor
cells staining positive for Ki67 by IHC. A Bonferroni post-hoc test was used to make
multiple comparisons among the groups; **P<0.01, *** P<0.001



Supplementary Figure 6: Independent validation of DUSP4 promoter
methylation patterns across molecular subtypes of breast cancer
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Supplementary Figure 6: Independent validation of DUSP4 promoter methylation pat-
terns across molecular subtypes of breast cancer. Association of molecular subtype
(as annotated by the authors of the study) with DUSP4 promoter methylation data
(DUSP4_P925 R) for 60 annotated breast tumors extracted from GSE22135°%. Rela-
tive promoter methylation was tested for differences among subtypes by ANOVA with a
Bonferonni post-test to compare selected columns of data (basal-like vs. all others). **
P<0.01; ***P<0.001



Supplementary Figure 7: DUSP4 depletion induces resistance to the anti-
proliferative and anti-apoptotic effects of docetaxel.
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Supplementary Figure 7: DUSP4 depletion induces resistance to the anti-proliferative
and anti-apoptotic effects of docetaxel. MCF10A cells were transfected with non-
targeting siRNA (siCONTROL) or one of three DUSP4-targeted siRNAs (siDUSP4 #1 -
#3). After 24 h, the cells were replated for the experiments below (a-d). a) SRB assay
of siRNA cells treated with 5-fold dilutions of docetaxel or DMSO control for 96 h. b)
Top panel: Docetaxel ICso was calculated from the sigmoidal dose response curves in
(a) and tested by ANOVA with Bonferonni post-hoc t-tests (* P<0.05). Bars represent
mean = 95% CI. Bottom panel: Western blot of MCF10A cell lysates harvested 72 h
after siRNA transfection. ¢) SRB assay of MCF10A cells transfected with siDUSP4 or
siCONTROL, followed by treatment with selumetinib for 96 hr. Bars represent mean +
SD of 3 experiments. d) Caspase-Glo assay performed after 24 h of docetaxel treat-
ment in SiRNA transfected MCF10A cells. Bars represent mean + SD (n=3). e) MDA-
231 and MCF7 cells were transfected with siDUSP4 #3. After 16 h, the cells were re-
plated on 96-well dishes. Twenty-four h later, cells were treated with docetaxel at the
indicated concentrations. Twenty-four h later, the Caspase-Glo assay was performed
to measure caspase 3/7 cleavage and in duplicate plates, the SRB assay was per-
formed to measure cell viability after 48 h of docetaxel treatment. All values are nor-
malized to siRNA-transfected cells (no docetaxel treatment) to control for differences in
cell viability due to DUSP4 knockdown. f) gRT-PCR demonstrating mRNA knockdown
of DUSP4 at 48 h after siRNA transfection. g) Immunoblot analysis of HEK293T cells
transfected with pLX301-DUSP4-WT or mutant pLX301-DUSP4-MUT, followed by
siRNA transfection (siCONTROL or siDUSP4 #3) h) MDA-231 cells were transduced
with DUSP4-WT or DUSP4-MUT and selected with puromycin. Ninety-six h after trans-
fection with siDUSP4 #3 or siCONTROL, cells were harvested and cell lysates pre-
pared for immunoblot analysis. i) In parallel to (h), gRT-PCR for DUSP4 was per-
formed 72 h after siRNA treatment. j) Forty-eight h after siRNA transfection, cells from
(h) were replated on 96-well plates, allowed to adhere overnight, and treated for 24 h
with 0, 1, 5, or 20 nM docetaxel. Caspase 3/7-Glo assays were performed and lumi-
nescence was measured to quantify apoptosis. Data are presented as % increase
over control, bars representing mean +/- SD.



Supplementary Figure 8: DUSP4 mRNA expression correlates with
sensitivity to MEK inhibitors.
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Supplementary Figure 8: DUSP4 mRNA expression correlates with sensitivity to MEK
inhibitors. Association of G150 values for U0126 and CI1040 versus DUSP4 mRNA ex-
pression in BLBC cell lines. Sensitivity data were previously published * and used to
determine the linear association with DUSP4 mRNA expression. Gene expression da-
ta were used to determine DUSP4 levels were previously published as part of the I1C-
BP50 panel annotation dataset’. P-values are given for both the full analysis (with
PTEN-null cell lines) and after removing cell lines that are known to harbor a PTEN
mutation (BT549, MDA468 and HCC70 [denoted with open triangles]). The trend lines
represent the best-fit line for cells with wild-type PTEN only.



Supplementary Figure References:

1.

2.

Neve, R.M,, et al. A collection of breast cancer cell lines for the study of
functionally distinct cancer subtypes. Cancer Cell 10, 515-527 (2006).

Paik, S., et al. A multigene assay to predict recurrence of tamoxifen-treated,
node-negative breast cancer. N Engl J Med 351, 2817-2826 (2004).

Bediaga, N.G., et al. DNA methylation epigenotypes in breast cancer molecular
subtypes. Breast Cancer Res 12, R77.

Mirzoeva, O.K., et al. Basal subtype and MAPK/ERK kinase (MEK)-
phosphoinositide 3-kinase feedback signaling determine susceptibility of breast




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





